Effects of experimental phosphate deficiency on action potential characteristics and contractile performance of rat myocardium.
Chronic hypophosphataemia is associated with reversible depression in myocardial performance of the intact heart. To define the basis for this, were studied the mechanical and electrical properties of isolated left ventricular papillary muscles from rats with 6 weeks of phosphorus depletion (P6), 6 weeks of phosphorus repletion and age-matched controls (C). Muscles were perfused with Tyrode's solution (Ca2+ 2.4 mmol.liter-1, 7 = 4.0 mmol . litre-1, dextrose = 5.5 mmol . litre-1) and driven at 0.1 Hz. P6 muscles had slowed isometric relaxation (T1/2R), depressed velocity of shortening and relaxation and prolongation of the transmembrane action potential to 75% of complete repolarisation. These results suggest that the slow relaxation phase may be the result of the prolonged APD75 and that the depressed myocardial performance in the intact heart may be based on impaired relaxation and reduced the velocity of shortening associated with hypophosphataemia. This view is supported by our finding that these alterations are reversible with phosphate repletion.